Vascular endothelial growth factor inhibits maturation of dendritic cells induced by lipopolysaccharide, but not by proinflammatory cytokines.
Dendritic cells (DCs) play an important role in the host's immunosurveillance against cancer. It has been shown that the function of DCs is impaired and their population decreased in a cancer-bearing host. In the present study, we investigated the mechanism of down-regulation of DCs in a cancer-bearing host. We evaluated the relationship between DC infiltration and production of vascular endothelial growth factor (VEGF) in carcinoma tissue by immunohistochemistry. Furthermore, functional and phenotypical alterations of DCs were evaluated when monocyte-derived, mature DCs were treated with VEGF in vitro. Monocyte-derived DCs were generated in a culture of monocyte with interleukin 4 (IL-4) and granulocyte-macrophage colony-stimulating factor, and the maturation of DCs was induced by either lipopolysaccharide (LPS) or a proinflammatory cytokine cocktail: tumor-necrosis factor alpha, prostaglandin E2, IL-6, and IL-1beta. A significant inverse correlation was found between the density of DCs and the quantity of VEGF production in gastric carcinoma tissue (r=-0.39, p<0.05). In LPS-induced maturation, the ability of mature DCs to stimulate allogenic T cells and produce IL-12 (p70 heterodimer) was suppressed by the addition of VEGF in a dose-dependent manner. A lesser expression of costimulatory molecules (CD80 and CD86) was seen in DCs treated with exogenous VEGF than in DCs not treated with VEGF. The population of dead DCs (early and late apoptosis) treated with VEGF increased more than that without VEGF treatment, using the annexin V and propidium iodide evaluation in DCs matured by LPS. In contrast, in DCs matured by the proinflammatory cytokine cocktail, the down-regulation of costimulatory molecules and induction of DC apoptosis was not seen. These findings show that the inhibition of DC maturation by VEGF differs depending on the maturation status of the DCs.